LA-UR- 04-0%09

Approved for public release;
distribution is unlimited.

Tile: | parformance Evaluation of Bimodal Thermite Composites:
Nano- vs Miron-Scale Particles
Author(s): | Kavin M. Moore, Michelle L. Pantoya, and Steven F. Son

=
i=—\
=0
=l
=3
i=q-
i=28' , .
=o' Submitted o: | | nternational Pyrotechnics Society Meeting, July 11-16, 2004,
=3 Fort Collins, CO
gEC’) .

o Los Alamos B

NATIONAL LABORATORY

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the University of California for the U.S.
Department of Energy under contract W-7405-ENG-36. By acceptance of this article, the publisher recognizes that the U.S. Government
retains a nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, or to allow others to do so, for U.S.
Government purposes. Los Alamos National Laboratory requests that the publisher identify this article as work performed under the
auspices of the U.S. Department of Energy. Los Alamos National Lahoratory strongly supports academic freedom and a researcher’s rightto
publish; as an institution, however, the Laboratory does not endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (8/00)


About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact:



Library Without Walls Project

Los Alamos National Laboratory Research Library

Los Alamos, NM  87544

Phone:  (505)667-4448

E-mail:  lwwp@lanl.gov


Performance Evaluation of Bimodal Thermite Composites: Nano- vs Miron Scale
Particles

Kevin Moore', Michelle Pantoya', Steve Son®
! Mechanical Engineering Department, Texas Tech University, Lubbock, TX 79409
2 Los Alamos National Lgboratory, Los Alamos, NM, 87545

In recent years many studies of meétastable interstitial composites (MIC) have shown vast
combustion improvements over traditional thermite materials. The main difference
between these two materials is the size of the fuel particles in the mixture. Decreasing
the fuel size from the micron to nanometer range significantly increases the combustion
wave speed and ignition sensitivity. Little is known, however, about the critical level of
nano-sized fuel particles needed to enhance the performance of the traditional thermite.
Ignition sensitivity experiments were performed using Al/MoO, pellets at a theoretical
maximum density of 50% (2 g/cm’). The Al fuel particles were prepared as bi-modal
size distributions with micron (i.e., 4 and 20 um diameter) and nano-scale Al particles.
The micron-scale Al was replaced in 10% increments by 80 nm Al particles until the fuel
was 100% 80 nm Al. These bi-modal distributions allow the unique characteristics of
nano-scale materials to be better understood. The pellets were ignited using a 50-W CO,
laser. High speed imaging diagnostics were used to measure ignition delay times, and
micro-thermocouples were used to measure ignition temperatures. Combustion wave
speeds were also examined.



